. Research I n s t i t u t e , H o s p i t a l f o r Sick Children, Toronto, Ontario, Canada. I t has r e c e n t l y been suggested t h a t -m o s t apneas observed i n preterm i n f a n t s a r e e i t h e r mixed o r o b s t r u c t i v e . However, our r e s u l t s i n d i c a t e t h a t the m a j o r i t y of t h e s p e l l s a r e c e n t r a l . W e s t u d i e d 10 preterm i n f a n t s , BW = 1226 + 196 g r , g e s t a t i o n a l age 29 + 1.6 weeks, and p o s t n a t a l age 19 + 10 days (mean + S.D.).
r e s u l t s i n d i c a t e t h a t the m a j o r i t y of t h e s p e l l s a r e c e n t r a l . W e s t u d i e d 10 preterm i n f a n t s , BW = 1226 + 196 g r , g e s t a t i o n a l age 29 + 1.6 weeks, and p o s t n a t a l age 19 + 10 days (mean + S.D.).
Seven o u t o f t h e ten i n f a n t s had i n t r a c r a n i a l hemorrhage (ICH) diagnosed by ultrasound. W e recorded diaphragmatic EMG a c t i v i t y w i t h s u r f a c e e l e c t r o d e s , motion o f the r i b cage and abdomen w i t h magnetometers and a i r flow using a nasal t h e r m i s t o r . Apnea was defined a s c e s s a t i o n o f a i r flow f o r more than 20 s e c , o r more than 10 s e c , i f followed by bradycardia (H.R. < 100 bpm). S p e l l s o f a b s e n t a i r f l o w with diaphragmatic EMG a c t i v i t y were Called o b s t r u c t i v e ( 0 ) . without EMG a c t i v i t y ( C ) , and s p e l l s with both p a t t e r n s mixed apnea (M).
I n f a n t s (C) ( 1 ( 0 ) Total No ICH ( 3 ) 9 0 13 ICH ( 7 ) 41 7 9 57 In only two i n f a n t s (with ICH) was t h e predominant type mixed apnea. Our r e s u l t s a r e n o t i n agreement w i t h previous d a t a suggesting t h a t a l l apneas i n i n f a n t s with ICH a r e mixed o r o b s t r u c t i v e . W e conclude t h a t apneas i n preterm i n f a n t s a r e predominantly c e n t r a l .
EFFECT OF WATER BALANCE ON CLINICAL OUTCOME I N LOW BIRTH WEIGHT (LBW) INFANTS John M. Lorenz, 1361 Leonard I. Kleinman, "ma Kotagal, U. of C i n c i n n a t i
Coll. of Med., Dept. of P e d i a t r i c s The c l i n i c a l e f f e c t s of f l u i d i n p u t s designed t o maintain d i f f e r e n t degrees of negative water balance during t h e f i r s t 5 days of l i f e were determined p r o s p e c t i v e l y i n 6 8 LBW i n f a n t s . AGA i n f a n t s with b i r t h weights of 750-1500 g were matched f o r b i r t h weight (BW) i n 250 g increments, RDS o r no RDS, asphyxi a t e d o r n o t , and inborn o r outborn. Each i n f a n t was ran- There were no s t a t i s t i c a l l y s i g n i f i c a n t d i f f e r e n c e s (p>0.20) i n incidence of c l i n i c a l l y s i g n i f i c a n t PDA, i n t r a c r a n i a l hemorrhage, BPD, NEC, hypernatremia, excesive weight l o s s 0 2 0 % BW), m o r t a l i t y , time on 02 o r v e n t i l a t o r , o r time t o discharge. Group I1 had a higher incidence of hypoglycemia (serum glu<40mg%) than Group I (12134 ' vs 1/34, p<0.001).
Hypoglycemia occured only i n i n f a n t s r e c e i v i n g l e s s t h a n 5mglkglmin glucose f o r a t l e a s t 2 days. We conclude t h a t f l u i d input i n LBW i n f a n t s can be f l e x i b l e t o a l l o w 1-5% l o s s of B W per day t o a maximum l o s s of 8-15% during t h e f i r s t f i v e days of l i f e , a s long a s more than 5mg/kg/min of glucose is provided.
ABILITY OF LOW BIRTH WEIGHT (LBW) INFANTS TO
1362 MAINTAIN FLUID HOMEOSTASIS. John M. Lorenz, Leonard I. Kleinman, Uma Kotagal, Univ. of C i n t i The a b i l i t y of t h e L B W i n f a n t t o c o n t r o l water balance during the f i r s t 5 days of l i f e was s t u d i e d p r o s p e c t i v e l y i n 68 i n f a n t s . Matched AGA i n f a n t s with b i r t h weights (BW) of 750-1500 g were randomized t o e i t h e r Group I --f l u i d s managed t o allow l o s s of 1-2% of B W per day t o a maximum l o s s of 8-lo%, o r Group I1 --f l u i d s managed t o allow l o s s of 3-5% of B W per day t o a maximum l o s s of 13-15%. A l l i n f a n t s were cared f o r i n convectively heated incubators with 80-95% r e l a t i v e humidity and abdominal s k i n temp maintained a t 35.5-36.0°C.
Mean f l u i d i n p u t s were a s follows :
Fluid I n u t (mllkglday) 5 ~a Mean cumulative c a l o r i c input i n Group I was 216510 Callkg and i n Group I1 143+5 c a l l k g (p<.01). When weight l o s s was corrected f o r c a l o r i c l o s s (assuming c a l o r i c expenditure of 45 mglkglday and 4.8 callgm dry t i s s u e metabolized), cummulative water l o s s was 7826 g/kg i n Group I and 110+10 glkg i n Group I1 (p<0.02). A 230 mllkg d i f f e r e n c e i n f l u i d input was required t o produce a mean d i f f e r e n c e i n t o t a l body water of o n l y 32 g/kg. Thus t h e LBW i n f a n t is a b l e t o maintain water balance w i t h i n a comparatively narrow range over a broad range of f l u i d i n p u t s by r e g u l a t i n g water excretion. This a b i l i t y t o handle higher f l u i d i n p u t s r e l a t i v e l y well allows h i g h e r c a l o r i c input.
OUTCOME OF INBORN VS. TRANSPORTED HIGH-RISK INFANTS
CatEerine S. Manc~este: and Beverly L. Koops, U n i v e r s i t y of Colorado Health Scienccs C~m t e r and Dcnver Children's H o s p i t a l , Depts. of P e d i a t r i c s , Denver.
The outcome of 694 b i r t h s of i n f a n t s weighing <I500 grams from two sources was compared. 301 b i r t h s occurred i n 5 metro a r e a h o s p i t a l s (MH) with Level I nursery f a c i l i t i e s ; the highr i s k i n f a n t s were t r a n s p o r t e d t o Level 111 n u r s e r i e s . 393 i n f a n t s were born i n U n i v e r s i t y H o s p i t a l (UH) where Level I11 i n t r a p a r t~~m and neonatal c a r e a r e a v a i l a b l e . F e t a l d e a t h s were twice a s f r e q u e n t i n t h e M H population a s i n t h e UH group, 25 vs. 12.5% (p <.01).
Neonatal d e a t h s were s l i g h t l y increased i n t h e MH, 37 vs. 30% b u t not t o a s i g n i f i c a n t degree. I n f a n t d e a t h s occurred i n 3 and 4% r e s p e c t i v e l y i n MH and UH. Outcome a t approximately 12-24 months was t h e same i n both groups. Because 61% of t h e U H population i n t h i s weight group comes from i n u t e r o t r a n s p o r t p a t i e n t s from t h e region, t h i s population was reviewed. F e t a l d e a t h s occurred i n 9.5% of t o t a l maternal t r a n s p o r t b i r t h s . Neonatal d e a t h s were s i m i l a r l y reduced (27%) and outcome s l i g h tl y improved 33%. When t h e i n u t e r o t r a n s p o r t p a t i e n t s from t h e MH were c r e
d i t e d back t o t h e s e h o s p i t a l s the f e t a l death r a t e was 22% compared t o t h e U H r a t e of 17% (p=NS).
Maternal t r a n s p o r t p a t i e n t s c o n s t i t u t e a population which d i f f e r s from t h a t of t h e MH and UH. Data on maternal complications, neonatal. morbidity, b i r t h weight, g e s t a t i o n a l age, socioeconomic s t a t u s , type of t r a n s p o r t and long-term outcome i n r e l a t i o n t o t h e s e f a c t o r s is i n p r e p a r a t i o n . R e t r o l e n t a l f i b r o p l a s i a h a s now been r e p o r t e d t o occur i n over 190 i n f a n t s i n which oxygen a d m i n i s t r a t i o n was not a f a c t o r . Ashton i n j e c t e d g l a s s b a l l o t i n i i n t o k i t t e n r e t i n a l a r t e r i e s and produced v a s o p r o l i f e r a t i v e changes "exactly a s occur i n r e t r ol e n t a l f i b r o p l a s i a . " (Brit.J.Ophtha1. 49:225, 1965 
CEREBRAL AND RETINAL HYPOPERFUSION AS

) He demons t r a t e d t h a t v a s o p r o l i f e r a t i o n i s not due t o 02 t o x i c i t yb u t i s "merely a s e q u e l of t h e o b l i t e r a t i o n of t h e v e s s e l s induced by oxygen." Our hypothesis i s t h a t R.L.F. may develop
i n very low b i r t h weight i n f a n t s who have c e r e b r a l l r e t i n a l hypoperfusion/ischemia, a t b i r t h o r i n t h e n e o n a t a l period. These i n f a n t s have impaired c e r e b r a l blood flow a u t o r e g u l a t i o n , and a high i n c i d e n c e (40-80%) of i n t r a c r a n i a l bleeding. T h i s hypothe s i s would e x p l a i n t h e high incidence of non-02 r e l a t e d R.L.F. i n anencephalic i n f a n t s and t h e r i s i n g incidence i n very low b i r t h weight i n f a n t s <I000 grams w i t h i n t r a c r a n i a l hemorrhage. We have observed two i n f a n t s w i t h s e v e r e R.L.F., whose c l i n i c a l course (asphyxia, shock, i n t r a c r a n i a l bleeding) s u p p o r t s our hypothesis. I n one i n f a n t c e r e b r a l hypoperfusion was documented. Imperfect TcP02 and a r t e r i a l blood gas monitoring d i d not r e v e a l prolonged s i g n i f i c a n t hyperoxemia. Our o b s e r v a t i o n s suggest t h a t hyperoxemia is n o t t h e only cause of R.L.F., c e r e b r a l hypoperfusion and r e t i n a l ischemia may produce t h e same p i c t u r e . C a r e f u l 02 monitoring a l o n e w i l l probably not e l i m i n a t e R.L. Of 231 neonates t r a n s p o r t e d t o t b i s c e n t r e i n t h e l a s t y e a r 64 (28%) had a c o r e temperature o f < 36 C when examined p r i o r t o t r a n s p o r t . Two types o f t r a n s p o r t incubator a r e i n u s e ; a conventional system with c i r c u l a t i n g warmed a i r (WA) and one using a r a d i a n t h e a t (RH) source. Allocation o f i n c u b a t o r s depends on a v a i l a b i l i t y and is l a r g e l y random. Review o f t r a n s p o r t r e c o r d s shows 27 (42%) o f t h e hypothermic i n f p t s rewarmed i n t r a n s i t with a rise i n temperature above 36.5 C. 10 (25%) of t h e 40 i n fa n t s nursed i n WA units rewarmed and 1 7 (70%) o f the 24 t r a n sported under RH. In cold babies WA u n i t environmental temperature i s set 2 '~ above s k i n temperature and t h e skin s e r v o o f the RH u n i t a t 36.8 C. Mean weights f o r rewarmed and p e r s i s t e n t l y cold groups were comparable, a s were time o f day, season and mean dura t i o n o f t r a n s p o r t . Lowest incidence o f rewarming was on s h o r t t r a n s p o r t s (<2 hours from i n i t i a t i n g t r a n s p o r t c a r e t o admission) In 2 i n f a n t s who f a i l e d t o rewarm c o r e temperature bras unrecorda b l e p r i o r t o t r a n s p o r t and w i t h 2 o t h e r s equipment malfunction occurred. 6 (20%) o f t h o s e who remained c o l d i n WA u n i t s a c t u a l l y l o s t body h e a t i n t r a n s i t . Neonatal m o r t a l i t y was 17% i n t h e rewarmed compared with 37% among those who remained c o l d . Although i n i t i a l morbidity and management a r e r e l e v a n t , among hypothermic i n f a n t s t r a n s p o r t e d t o t h i s c e n t r e those nursed i n r a d i a n t h e a t t r a n s p o r t incubators appear t o have a g r e a t e r p o t e n t i a l f o r r e L warming than those i n warmed a i r u n i t s , and t h o s e t h a t do rewarm have a lower neonatal m o r t a l i t y than those who remain c o l d .
